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useful improvements in 


SEASONING SYSTEM AND METHOD 


„, vrttich the following is s specification; 


SEASONING SYSTEM AND METHOD 


Field of th« » Invantion 

The present invention relates to equipment and techniques for seasoning snack 
foods such as chips, in a food processing facility. More particularly, this invention relates 
to significant improvements which evenly and consistently coatthe product with seasoning, 
thereby reducing the amount of seasoning used and/or increasing the customer's des.re 


for the snack food product. 


Back ground *h« Invention 

The food processing industry has long recognized the desirability of seasoning 
snack foods, such as potato chips, in a consistent and even manner. This industry has 
thus recognized that significant cost savings and increased customer satisfaction can be 
obtained when each chip from a bag of potato chips is consistently and uniformly coated 
with the seasoning. As with other industries, the food processing industry is also interested 
in reducing costs by utilizing equipment which performs improved functions or performs the 
same functions at a lower cost than existing equipment. Moreover, the food process.ng 
industry recognizes that equipment components which contact the product should be 
configured for ease of cleaning, thereby maintaining the desired sanitary conditions for 

handling food products. 

There are numerous problems that exist with current equipment and techniques for 
seasoning snack foods. As a primary example, existing equipment and techniques do not 
correctly match the desired amount of seasoning added to the incoming product flow. 
Current seasoning equipment relies upon the applied seasoning mass (weight) to be 
matched to the mass (weight) of the incoming product in an attempt to achieve the des.red 
proportion of seasoning to the incoming product flow. This technique thus measures the 
weight of the product and in response thereto applies the selected amount of seasomng, 


Svejkovsky-22-3 


-3- 


allh( ,u g h fte indusey recent fte, me custom* is iudging ft. app~ end ^ 
d has* on area of prouuc, covered by .he seasoning. Tbis drfterence „ cm,ca 

oducer normeiiy under-seasons or over-season,. depending on fte va^, d**» 

Lween fte density o, the incoming produc, and the density of fte "base produc. * 
:red.hedesirada m oun t of season,, Sincaftawe^offte seasons rnay no be 

- - - - wera " praduct and *" seasonin9 

a Jar fte mos, expensive raw ingredien, or one of ft. most expense raw nts ,n 
2 snae* food produc.. fte over-appiicauon o, seasoning by a producer or fte toss* 
Lnessoaseduponunder-seasoningrepresen.s.fcnsofdol.arseachyear.oftefood 

proce tri « — . * - - ■— 10 - — by ,he seas r ns 

« me e, fte customer, appearance desires is - to be ctoaeiy rotated to fte volume 
„ fte incomftg produc, ,o be seasoned. Thus co.an.iona, ^ ^ 
waigns fte incoming product, has etempted to -estimate- fte vofcme of ,ncom,ng £W 
JL upon measured weigh, and venous other factors and tormuia, These env 

vaiumetnc numbers are. however, inherency based upon weigh, measurements. The 
nlXproduc.isconventtonai.yweighedbyascaiewhichmaybebuiitintofte.ncom^ 

Zrieyo, Tbe food processing indue* has ftus iong desired 

Lid reliably measure fte voiume of fte incoming produc, so the, season, »u be 

^a accurate* appiied to produce the desired amoun, o, season.ng on fte area 

a weight-based sampie of a base product, apptying a we^based ,am* c, T season^ 

and ften monitohng fte cotor or sa« content o, this mirfure against penodic samples taken 
and men mo a ^ app|ijjd seasomng 

during a production run. Thus, even me meuiu 
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conbnue, to My upon weight-based * * ** ,h ° — °* ** 

cloee ,y matches me volume of, he product, and thus a volume,* 
would be more accurate than a weighl-based system. 

Another problem wKh seasoning systems is ft* the seasoning ,s no. eveny 
dispersed over the area o. .he product. Seasoning is conven,K>na,ly brough, ,o .he 
incoming producUhrough a tube a«ached .o .he end o. an auger, with a row of holes ,n me 
I that ai,ow me seasoning ,o be pushed «, by me auger and .bus fall over me 
incoming product These tubes must be conbnuaUy monKored .0 insure .ha, the holes do 
not dog I. is also dfficul. to correedy use .hi. aouipmen, so ma. me seasoning ,s 
dispersed over the entire area o« .he incoming product in addHion. these tubes mus. have 
tHeirse^gsmanuailyc.angadasn.wseasoningaareuseddueU.me.easonmggranule 

style and its affec, on seasoning flowing ou. of .he adjustable ho.es in me tube. 

Continued probiems with .he application of seasoning using the ebove auger have 
led to the use of a vibratory conveyor tray with a bias cu.discharge to apply the seasoning. 
Use of this vibratory scarf plate avoids .he necessity of using a tube w*h adlustaUe holes 
This solufton. however, creates new probtems since me vibratory conveyor ma. moves me 
incoming product i, the motton ma. moves the seasoning on the scarf .ate. Varying 
product densKy has a signifcan. effect on me .rave, rate of a product be,ng mo ed ..h a 
vibratory conveyor, and accordingly ma time shM between me measurement of me bas 
product and .he applfcatton o, seasoning to ma, measured produc. causes a m,sma.c 
etween me seasoning and me base product Moreover, vibratory conveyors .end to 
develop a bui*,p of seasoning over time and .herefore have sanKabon problems or ow 
problems due to uneven dispersion. To e,imina.a mis ume sh«. a second separate 
ibratory dnve has been used to move .ha scarf plate, so that .he .ravel rates o. . e ase 
pro duc. and .he seasoning eould be more evenly matched. This separate dnve 
mechanism for me scarf plate increases .he cos,, weigh,, and complexly o, ,he seasoning 
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seasoning change operations. seasoning 
Tumblers are conventionally used to mix the incoming product and the seasoning. 
Many of ,ese rotating drams are tat.nca.ed fro. stainless steel, enough so- newer 
Is have been tabbed from hard plastic. While these tumbler drams anac, vel m 
2 base product and the seasoning, current drum technology also causes undesirably 

* CI ST- » - -pa, tequ, oi, . be sprayed on the pra.uc.pdor 
,o .he applicabon of seasoning. If .ha seasoning and <* spray operations were performed 

a L .umbler, cleaning the tumbler be«mes very M because sea^ 
oil tend to cake in the dnjm. It is desired .herefora to apply <* upstream o, ,h 
"In. an upstream .umble dram for mixing the product * « 

although this again increases equipment costs. Moreover, me a _ k . M . 

"the — of a veraca, eleven In - pradoc, line, representing me he*h. o 
: lie, incoming te ,e addKona, drum verses the heigh, o, the praduc. 
„om that dram. The addHion of this seoond tumble dram te a product Una ma t us 

Also the addition of another piece of equipment to an existing system may create 
problems with the increased product .rave, length o. me new system. 

Finally, and perhaps most impor.an.ly. s^can. problems exis. between t. 
seasoning system and downstream equipment, such as soate and bagging equipment 
Ge^ ^J.^P^^dc^no.ueHzeays^.whiohpro. v*e for realty 
Generally.*., p ^ t0 

monitoring of activities and changes 10 me op - „ h ««i<»ara 
Imize the system. Conveyor systems which feed .he downstream scale or bagg r ara 
n^nal, led W or * in response ,0 either an onto., signal or a module ng 
;„a, from ,h scale or bagger. Steady state run «ma is importent ,0 providing consistent 
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seasoning. To maxim* «he amount o. steady state run time, the upstream conveyor 
system desired* allows for small amounts of aocumu,ation of product within the conveyor 
system. Since the poor art conventionally uses only a feedback system, however, norther 
L upstream s.a,onin a system nor the distribution system achieves the proper flow of 

product to the downstream scale or bagger. 

The disadvantages of the prior art are overcome by the present invention, and an 
impro ved seasoning system and method of seasoning food products, such as chips. ,s 
subsequently disdosed which overcomes many of me problems of prior art seasoning 
systems and techniques. 

Sufflmary of th» invention 

The present invention provides a seasoning system and method whrch offers 
superior seasoning coverage, ease o, use. and economics, operation with superior contr* 
tor various types of food product,. According to one embodiment parteulariy desrgned for 
high flow capacity, seasoning is rdiabiy dfcperaed without the need for continual* 
adjusting the system, for cleaning clogged tube holes, or for cteaning the seaeomng build 
up on a vibratory conveyor system. Seasoning dispersed in a manner wh,ch provides 
unfcrm product coverage and thus the elimrnation of product stream "skips" by preferably 
dispersing seasoning In response to a signa. wh*h actualiy measures volume and is t» 
My indicative of product area. Both this system and the subsequent* described system 
can also be easily cleaned, thereby maintaining high sanitation conditions. 

A second embodiment of an improved seasoning system is particularly well su,ted 
tor seasoning systems which pass a relative* low or medium quantity o, product per hour 
tnrou9 h the procassing system. Both embodiments allow for an automatic and exact 
eppiication of seasoning to me base product without the seasoning appticatfcn being 
affected by changes in the density of the base product. Bom seasoning systems may 
output a flnished food product with superior appearance and tasta, while simultaneous* 
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savinsasignfficantamountof^neyduetohighorlow seasoning applications attributable 

to varying product density. 

A low breakage tumbler is disclosed in trie nigh-volume seasoning system for gently 

handling .he product whi.e achieving the desired mix of .he seasoning and .he base 

product * achieve .he desired seasoning coverage, Th. seasoning system o. .h,s 

invention both facilte.es operator input and allows .he system to be custom configured on- 

site without .he need for complicated programming. 

I, is an object of the present invention to provide an improved seasoning system 

which offers superior seasoning coverage o. a product, low product breakage, qua.*, 

repeateble results, and is easy to use and economical to operete. 

I, is an object of the present invention to provide an improved seasoning system 
which senses the volume of the incoming product rather than .he weigh, of the incommg 

product stream, and disperses seasoning as a Amotion of <h d voiume 

measurement As a feature of the invention, gua,ity control may be improved by compenng 
me standard w«h a measured sample as a function of me product volume rather man 
product weight. 

It is a related object of the invention to provide a seasoning system which reduces 
or eliminates seasoning fluctuation variation due to change in base product densrty. 

it is a feature of me invention that the seasoning system may provide a contmuous 
. curta(n - of seasoning to me product without problems associated wittr continual 
adjustments and auger hole clogging. Moreover, seasoning may be achieved utilizing a 
single conveyor, .hereby eiiminattng one of me two conveyors common.y provided ,n pnor 

art systems. , 
K is , further feature of the invention that product volume may be measured wrth 

conventional photoelectric eye and/or ultrasonic sensor technology so that the volume 
meesurement system does not directly contact me product. 
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„ „ another feature of the invention that the conveyor traye using the zoning 
sy8 ,em tnay be easily removed ana craned. Conventiona, vibratory conveyor trays are 
Ivy and common,, reguire remove, w«h too,s and have hfch season.ng bu„d up 

compared to linear motion trays. 

ye, another feature of the invents b that different embodiment of a season.ng 
conveyor are disclosed for uniform,* distributing seasoning on the product. Each 
embodiment mey be structured and opereted .o uniform distribute seasomng on .he 

P,DdUCl S« a further feature of the invenbon is that the seasoning aystem. when u«,*ng 
tumbfers. preferably employe plastic tumbler .iners with formed flight ee, a. a se,eced 
angle for proper seasoning blend and minimum breakage. 

Lisa feature of the present invention that the seasoning system may use tmproved 
flOT leveler technology which eliminates product fiucfuetions due to gate dumps and 
provides an even and constant stream of product to the seasoning equipment. 

The ,umb,er of .he present invention a,so preferabfy provides for a center d,scherge 
as opposed .0 an off-center discharge, thereby minimizing product breekage. 

The seasoning system ma, be reliably operated in a manner which offers a h,gh 
accumulate capaci* to achieve continuous seasoning runs during intermiden 
downs.re am eguipmen t opera«on.e. 9 .,inten.i«en.step P in g c..hesc a , 1 n g and,orb^ 

eguipmen..Theseasoningsys.em.hu,achi 9 vesconsis.encyin,heseason,ngappf,ca„on 

with minimal stop/start problems. 

These and further objects, features end advantages of the seasoning system and 
m8 ,hod according .0 Una present invention w»l become apparent for me following defatted 
dascripfion. wherein reference is made .0 the figures in me accompanying draw,ngs. 
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Figure 1 " ^ m^H. iip «5hown in Fiqure 2 with the 

Figure 3 is a cross sectional view of the m.x.ng module shown g 

tumbler liner removed. « K i«riin*r 
Figure 4 is an enlarged cross secttenal view o, the removabte tumble, hner. 

Figure 5 » a pWonal view of the tumbler generaUy shown in Figure 2 
Figure 6 is a singed of another embodiment of a seasons system 

5 a JZ to - present invention which is particulany weil ,u*ed for tew or med,um 

seasoning system of the present invention. 
5 F*url 8 is a tep view o, en aitemate embodiment o, ft. seasonmg conveyor 

accorling to the present inventten positioned above a product trey, 
accord g ^ ^ ^ ^ ^ ^ shown Flgure 8 . 

Fi !ure 10 is a simplified illustration of ye. another embodiment of a seasonrng 

20 ^^CI pfctoria, view of the seasoning conveyor shown in Figure ,0. 

F,ure 12 depicts an aitemate embodiment of a portion of a seasoning conveyor. 
Figure 13 is yet another embodiment of a portten of the seasoning conveyor. 
Figure ,4 is an embodiment of a seasoning conveyorwbich utilizes a rod sprea r 
Z \ 1 S is an annate embodiment o, a portten o, a seasoning conveyor wh,ch 
utilizes a curvilinear shaped edge. 
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Figure ,s is a pictoHa. view of ye, another embodiment of a seasoning conveyor 

including a shaft dhven by a motor. another embodimem „, a 

Figure 17 is a side view, partially in cross section, u 

seasoning system according to the ^ ,„ Fjgure 17 . 

Finura 1 8 is a top view of a portion of the seasomny »y 

seasoning system according to the present invention. 

^ B ^ Sm ^^ one embodiment o, a system 

As explained subsequently, Figures 1-5 disclose one 

accord^ le present invention, and Figure 6 discloses another embodiment of, 
pltLJ The preferred seasoning dis,„bu«on pan as shown in F.ure 7 may be 

rate into conveyo 1 * * <^ Lary^.imwhichisherebyincorpora.ed 
^TTCl 9 - 10 includes a conveyor 14 which, as explained 
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me tray by the drive assembly shown In Figure 2. On,y the ,ray or pan o, ihe conveyor 14 
sin Figure 1 . Tbe seasoning conveyor 14 may include a flow ,eve,ing device ,o 

Lee may inciude a iatera, row of inciined pins 17 and anoUier row o( tnclmed o n, 19. 
device may in ^ y g App|lcall0n 

Further details regarding a preferred now leveimy 

Serial No 09/320.355 filed on May 26. 1999. 

mo du,e15 a seasoning modute 35, and an Improved seasoning pan or , ray 32. orthts 

the art will recognize the bene«s of ft. present invention to other foods products. 

Th e product thus moves pas, spray noz.es 20. 22 and 24 each suppiied w*h a dee, 
a . such as o, from spray header 16. The spray nozzles ma, spray ch,ps on fte 
rlor 14 and/or within me drum 16. Those sMIIed in the artwill apprecate tha polalo 
no, usua„, sprayed wflh o, and ,ha, ,he oi, spray operas is deschbed herern 
since oi, or other liquid spray is convenUonally sprayed on other food products. 

The dep,h o, the produc, in the Iray 14 can be reflably sensed by sensor 26 

being conveyed and thus direcfly sensing the depth o, the p-oduc, ,n the fray. 
A Tre,enedpho,oop«csensormayu,i,izedua,pho,oeyes«osubs.n 0 a,,yneduceopera, 
adiustmen, The purpose o, 1h or and lis role in ,he operation of the seasomng 

svstem is discussed below. , 

As shown in Ffcure 2. ,he linear mo,K»n conveyor 14 includes an elongate ray 

for supporting the transported goods thereon. 
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, ndud9s a ba ,e 46 thai may be supported on a pluralfty of 
adjusta*. ^ A ^ connected „ the 

— 59 re 6 ^ membere M . so ,ua e«end upward to prvots 

tray 42 as shown , « 3je P^ ^ ^ ^ ^ ,„ 


structures. 


,4 includes a fixed support 50 that is rigidly connected to base 46. 
THe conveyor ,4 include a « PP ^ ^ ^ ^ ^ fof 

A ^ drtve j^-J-*-^ fe ^ „ ^ ^ 8upports . 

powering crank arm 63. *J supports 58 . 60 forward and 

Th e powered drive mechanism q**m ^ ^ ^ 

backward, thereby similarly movmg Ore tray . d. ^ 
The powered drive mechanism 52 thus moves the tray ^ 

• « h ,ckward with the goods sliding along the tray dunng the backward move 
quickly backward, wnn me 9 regulating operation 

.u . „>•> 4 oluralitv of operator selected controls 54 are snown 

the tray 42. A plurality or p ^ ^ me conwyor 

of the powered drive mechamsm 52. i.e.. to eg 

. h vh « tvnicallv about 200 strokes per minute. An automated coraro 
movement. wh,ch is typically aoo ^ 

56 . which may include one or more «.mpu^ • £ ^ ^ 

— rr SST an — i*, - - — - 

typicalhr vanes from 1 inch to nche , and preferably about 1 .6 

= .mparts a desired stro e leng, of rom M ^ ^ ^ ^ ^ 

inches, to me conveyor tray 42 and cyclrf f ^ § ^ 

backward directions. Further data,., wkh respect to *** Asu|table 

» » ,,c Detent Nos 5 351.807 ana o,/y*.' jr - 

rrr.: 

42 is disclosed in U.S. Patent No. 5.842,678. 
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10 


15 


20 


25 


The drive motor 52 also preferably powers one or more counterweigh,, « as 
h n in Fioure 2 Each counterweigh, may be supported on one or more vertical 

shown in figure 2. ta r ™,nlerweiaM movement in the forward 

supports 68 pivotally connected to the base 46. Counterweight m 
„d bacKwam directions may be oblained via cran, an, 64 powered by motor 52. ^ 

llTgl are sized for minimizing vibr^on and « ot the conveyor dr,ve 

. For ^ produce which do not utilize a spray, mixing module 15 may Utus be 

^ 1 Jm rZm 10. For the present. . shoufo be understood foa. Ihe drive 
irrfolTnear * tray 14 as shown in Figure 1 also prefers fte 

tumbler 16 as generally shown in F,gure 1 may thus mov 
„d forwards with me .ray 14. with ft. dn.m also rotating the desired speed by the *» 
1Z This feature a„ows fte drum to oufpu, product in a conlinuous process w^ u 

rt mbler dnim axis being inclined. This may be ve^ important to the operator, since the 
fte tumbler dnim ax s be g ^ , f ^ ^ 

■horizontal - or non-inclined drum axis ror me orum 
neigh, in .he conveying sysfem line being lost. 

The pra-duct is ftus fed to linear motion conveyor 28. which also 
mo Uonl!eyor ,ray preferably powered by fte drive mechanism **** shown in 
Z» 2 T depft of produc. in fte tray of .he conveyor 28. . desired, may aga.n be 

Tandl Las in a reciprocal manner in response fo .he linear moUon conveyor 
drive Seasoning may be supplied to fte tray 32 by conventional auger 30. 

The seasoning module 35 .hus .eludes a linear m*n produc. conveyor 28 an. 
. seasoning toay 32. which together convey seasoned produc, info fte seasoning tom e 

Z a plular location wiftin fte seasoning module. This depft sensor measuremen, 
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» taken within e .ray wi«h = *- -n 9 u,a«cn. A aigna, from sensor 34 of .he elevation 
or dap,h sensed is thus dire* related to a produc, volume signal. A horizontal motion 
conveyor is preterably used to measurethe varying bed depth and thus the varying volume 
o, produc, passing a,ong toe conveyor a. any point in time, since a hohzonta. motion 
conveyor travel rate for varying product bed depths and preset densities is substantially 
uniform Since product moves along a linear motion conveyor at a highly controfled 
product travel rate, .his enables one to determine .he actual volume of produc moving 
within .he seasoning system a, any se.ec.ed .ocation, and thereby automatically controUh. 
drive motor 13 which powersthe proportional upstream gate 12 to match toe requirements 
of a downstream scale/bagging system 40. This volume measurement also controls the 
motor 31 powering .he auger 30. and thereby control the amount of seasoning delivered 
by the auger 30. If a conventional gate rather than a prcportional gate such as gate , 2 .a 
utilized the speed of the upstream conveyor system, such as the Fastback™ conveyor 
system available from Hea, and Control, Inc.. may be adjusted to control the amount of 

product being delivered to the conveyor 14. 

The seasoning tumbling drom 36 may be designed and sized for handling h,gh 
product flow rates, with the a<is 37 inclined relative to the horizontal linear motion tray of 
conveyor 28 The tumbUng drum 36 thus coats the product on all sides with the seasoning. 
The output from the tumble dmm may supply a cross feed conveyor 38, which again may 
be of the Fastback™ configuration discussed above. The cross feed conveyor 38 may 
then transfer the produc, to conventional downstream equipment 40. Those skilled in the 
an will understand that the equipment 40 may be a product scale or packaging system, or 
may be other process system equipment. 

According to the method of the invention, the seasoning system 10 preferably 
employs horizontal mo,ion conveyors, such as conveyors 14. 28. and 38 as shown in 
Figure 1 and one or more ultrasonic photo electric sensors 26. 34 sense the depth of the 
product,' and thus the volume of product, moving tttrough ,he seasoning system at a 
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M ,oca«on. The system 10 has ben.r„s from the ^ ^"^T 
ohzonta, motion conveyor, w«ch may be made from staintoss „ee, . an, .he ab*» oHhe 
Le, motion conveyor * convey vary,n 9 bed depths wKhout chan 9 ,n 9 have, ra,~ 

of th tr ay and the senaors to effe*e,y measure the actua, vo,ume o, ,he p»*-«£ 
throug n ,he system which, as gained above. hi 8 h,y corre,a,es,o the area o. .he product 
Thetpu. 1 ,e sensors 26. 34 .us a,,ows a computer ,o —ca,, centre, bo«h 
I! J* - Product pass,, to ahd ,hrou 9 h ,e season 
nrt, 13 and .he dnve motor powerlno the .inear motion conveyor), and the «ow rale 
Hi appned .0 the incon*n 9 product (oy con,ro,,in 9 »he motor 3 „. The seasons 
^30 which may he a simple a Ug er styie system — ■ *-* TJZ 
thereby property me.ers the amoun, of seasonino applied 1c ,he ,ncom,n 9 roduct 

i — - * «-* — — » * 34 ,hus el wna,es **H 

,„ seasons as a func*,n o, product density, and thus provides a more 
^asonin^ep^ucta^.— 1*-^-^ 
measurement sys.em may be obtained u.ili* 9 me depth sensors 103 and 110 shown 

the Fiaure 6 embodiment. 

The seasons system o, the present invention thus taKes me desired amoun to 

product retired by the downstream equipment 40 and feeds the 

downstream equipment 40 whicb. for example, may be ba 99 . 9 <**>^™ 
seasonino system thus proves a constant stream o, product to .he downstream 
eTuipmen, I„d achieves smooth product ,ow with a minima, C produot dama 9 e. 
Sea onin 9 system 10 a,so reduces acoumu,a,ion requirement forthe conveyor ^ 

h film chances and other interruptions in the flow to 
on/off responses required by film changes ano 

downstream equipment 40. 
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For me present it should be understood .he. the system a, diseased above has 

Penems when us* , ««- p ^ ^ ^ ^ ^ 

, ine seasoning systems. The system o » P . proportional 

gate such as gate m Eac h volume depth measurement sensor 

26, 34, luo ana j measurement system contacting 

Since the volume may be reliably measured without the measureme 

Since me voiu. / trt . r i,j na and reduces sanitation and 

— — — - ~~ < — ' — - 

nrr» — » — . — 


that can cause stale product. 
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The mixing modufe 1 = - — > * 1 ^ °" W T" 

siZ ed to be moved with .he tray 14 since me app«e«ion o. even o.l spray . no. as cnbca 
72 seasoning dispersion. The sys^ aa shown in Figure 1 has s,gn^ 
v ntages.panlcu^^ 

zlmbler 16 The module 15 as shown in Ffcure 1 eliminates me need to use an 
rj Z» -ce me conveyor 14 is providing me fo^em — - «- — 
Lugh .he modute. .hereby signify reducing cos, and space 
holnta, tumbte drum 16 coufd have » own linear nrtta. drive mechenfcm and thus be 
"wi,h incoming product Tom an upstream p,«ce o, eguipmen, which was no, a 


linear motion conveyor. 


TlOllOn convayu. . . , „ .u- 

Seasoning system ,0 as shown in Figure 1 ,hus applies season.ng based on the 
■JUL i I— -er man ,he weigh, - ,he product. The character^ 
I ran, in me linear mo*on conveyor, such as cons,an, beveling ra,es w,,h va^gb* 
depth s and zero seasoning build up. a,,ow me sensor ,o accuracy measure ,he volume 

of the product a, any poin, within Ihe system. 

WN n respect ,o both me system 1 0 a, shown in Figure 1 . me seasomng system 1 1 

tne seasoning system is free of .fights, .hereby fa«ng cleaning and «». 

breakage and reducing spill points. Each of ,he seasoning systems asd,scfosed ,n F,gur 
nndsofferadditionalaccumuiat.onc.pac^y.lherebyaliowingtorconunuousseasoning 

runs even during intermittent downstream operations. 

To opel any one of me seasoning systems 10. 11 or 13. the operator may mpu, 
s , g na,s«o,hecon,rotpane,,sucbaspane,150.w,ichindudesanopera,orinpu, k ey^ 

9 , iCA ThP onerator may select the seasoning line 

1 *r> a mmDuter 1 56 and display screen 1 54. The operator may * 
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overa,, product «M> - — *« •»*"• Th ° ^ *" inPU ' 
indica ,ive o« .He desired bag *. and bag speed, or the deaired pounds or kitograms per 
h0 u, of output reared by that seasoning lino. The operator than chooses a sa,ected 
seasoning recipe and almply starts the ayatem. 

According to a preferred embodiment, the control logic within computer 156 may 
assume operation of theseasoning system. thereby au.oma.ioa.iy and constancy adjustmg 
and moni.or.ng both the base product input and the seasoning deiive* amounts to ach,eve 
thB desired high quaMy resuKs. The operator input .or bag size and bag speed, or tor 
throughput rates, thus determines tne correct throughput settings for th. operabor , of the 
system gates and conveyors. A particuiar conveyor may thus be sped up or slowed down 
,o increase or decrease the throughput rat. tor tha, conveyor, which in turn may affect the 
operation of downstream conveyors. Since the instantaneous „ow rate of the voiume of 
product to the seasoning system may thus be reliab* monitored, the seasoning trays 2 
100 112 may be careUfy controlled so that the seasoning oulpu. for the selected 
seasoning recipe meets the exact demands of the incoming product. I. desired, the 
operator has the ability to manua.iy adjust the seasoning amount based on actual quality 
con.roltestresultsbyinpu«ingdatatothecompu.er156viake y board152. 

Unlike prior art systems, the seasoning system of the present invention proves for 
sequential feedback to ail controlling parameters of .he system, with the downstream 
equipment requirements, such as the number and size of the bagsto be processed ythe 
bagging equipment, being input by the seasoning operator a. the control pane, 150 
Rather ,han merely torn components of the seasoning equipment on and off. the system 
0( the present invention may reliably operate each of those pieces of equipment at a 
desired end separate product now rate. Accordingly, .he seasoning equipment operabon 
may be primarily operated in a 'sweet spot", which is the optimum uniform equipmen 
operalton to achieve the desired resuHs w»h relative* high throughput rates. Con.ro 
item 150 may thus input signais to all equipment based upon the determined product 
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volume mermen., a. various points ,n .ha system, .no celeulate the desired speed o, 
0 ,her operation of each piece o. equipment to operate a. a spedfic rate or in a predictable 
m anner tor achieving the desired mixture of product and seasoning being unrfomrly 
applied to the downstream equipment. Proposal gates may thus reliabfy control me 
input to the seasoning system and/or me input a. various stages of the seasoning system 
operation. Since the measurement system of the present invention allows for me accurate 
measurement of product flow rate a. various points in me system, each conveyor, tumbler, 
and seasoning auger may be operated at an optimum rate based upon the rea, time 
operation of the downstream scale or bagging equipment. 

Figure 2 is a more complete representation of .he linear motion conveyor 14 and the 
tumbler , 6 generally shown in Figure 1 In an exemplary application, the dhve conveyor 
as shown in Figure 2 may ba electrically powered by a one horsepower motor (0.75M- 
The conveyor drive may move the tray 42 in the desired forward/backward motion along 
a linear spacing of approximately 2.0 inches, and may reciprocate the 42 tray a. 

approximately 200 cydes per minute. 

Figure 3 depicts an end view of the drive mechanism described above. Pivotal 
support 60 supports the frame 70 for the drum assembly 16. Brackets 78. 62 are thus 
each flxed to the frame 70 with the pivotal connection 76. 80 interconnecting the 
redprocating supports 60 w«h the rotating drum assembly. The drive motor 72 thus rotates 
,he dnim 74 and thus the product contained therein. Removable liner 88 as discussed 
below has been removed from the routing dmm 74 to beder depict the other components 
shown in Figure 3. When in use. me liner 68 will normally be secured to the retahng drum 

74 by conventional securing members. 

Figure 4 illustrates a relatively soft pliable liner fabricated from a food grade piastre 
for positioning within the interior of the muting dmm 74. Liner 88 may be easily and 
quickly removed and replaced with another liner for d Werent seasoning changes. The liner 
preferably incorporates rounded edges of b flights, as shown in Figure 5. The flights may 
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be axially recessed from each end of the line. A relatively short axial spacing of. e.g.. 8 
inches between the downstream end of the liner and the downstream end of the flights 
ensures that product discharged from the drum assembly 16 desirab.y is substantially at 
the same horizontal position as the axis of the rotating drum. This has part.cu.ar 
advantages over prior art drums which discharge product horizontally from this ax.s and 
thus alter the central axis of the product flow plan. The soft liner cushions the product as 
it is tumbled. The liner may be manually cleaned by hand w*hin the rotating drum, or may 
be removed for a wet cleaning operation. The drum 74 itself is preferably fabricated from 
stainless steel. It is largely the weight of the drum 74 that limits the size of the system that 
can incorporate with and linearly move with the conveyor tray 42. The liner 88 may eas.ly 
be removed and replaced with another liner during periodic cleaning of other eqmpment 
within the seasoning system. A liner stop 75 as shown in Figure 2 may be provided for 
controlling the position of the toward edge of the liner 88 with respect to the non-rotating 
tray 44 Compared to a standard rotating drum which utilizes a stainless steel drum, the 
liner of the tumble drum according to the present invention may be made with plastic 
which, due to its characteristics, inherently provides a cushioned interface for the rotating 
product, thus resulting in reduced product breakage. 

As shown in Figure 3. the tray or pan of the conveyor 14 has a semicircular 
configuration. Either the entire length of the tray may be uniform in configuration, or a 
transition piece may be provided along the length of the tray so that the tray terminates m 
a semi-circular configuration. The non-rotating tray thus butts against rotating liner 88 
secured to the cylindrical tumble drum 74, which may be rotated by the drive motor 72. 
The rotating drum 74 may thus pass under the tray of conveyor 14. This system thus 
couples a rotating pan or tumble drum with a reciprocating pan. Seals may be used 
between the reciprocating pan and the rotating and reciprocating pan. Module 15 as 
shown in Figure 1 thus incorporates desirable features of a linear motion conveyor to result 
in a combination conveyor and tumble drum system. 
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Asshown in Fx,ures4 and 5. .he fomble dnm, 88 prefarebly provides for . revering 
fligh « design. Four *rcum.eren.ia,ly speced elongate nb members 84 may be prov.de* 
each o. which is secured <o o, preferably formed as part of .he otherwise sieeve-shaped 
„„er 88. Eacn rib 84 may have a fli 9 h. 88 a. a seieCed angle, and a fligh. 88 e, anomer 
selected angle. The product will thus be engaged by the flights 85 vmen the dnrm 74 and 
tne liner 88 are thus rotated in on, direction, and will engage flights 86 when liner 88 .s 
rotated in the other direction, with rotation being achieved by the reversible dnve motor 71 
Each of o,« flights 85. 86 mey be set a. a selected eng,a for proper seasoning blend wdh 
minimum product breakage. In e pedicular embodiment. «,. flights may be flxed ye, 
provide two predetermined angles, thereby allowing for reversed tumble acflon on 
previously salted or unseasoned produOs and reducing produc. breakage. In an 
exemplary embodiment, each db may have a flfch, 85 which res^es within a plane passing 
through me center of .he rofating insert 88. and anomer flfch. 86 angted as shown ,n 
FDMf 4 and 5. High, face 85 may thus have a 70 to 80 degree face for highly fomMrng 
product, whileme.ightseprovidesadegreeface.orrela^elylighuumwingofmeproduc, 

when the rotation is reversed. The reduced * flight may be used, for example, when 

tumbling unseasoned products. 

Figure 6 illustrates an alternative seasoning system 11 according to .he presen. 
invention, which utilizes two linear motfon conveyor trays 94. 96. each dnven by a srngle 
dnve mechanism. As explained subsequent the ddve mechanism moves the two . ttp 
simul.aneous,y. w«h produc. going in opposite Mm. as illustrated in Figure 6. In this 
seasoning system 11. produc. may be delivered to the upper tray 96 by a conventual 
disunion system, and preferably a system equipped with , proportional gate such as 
gate 97 powered by motor 91 . Preferably the width of both the upper pan 96 and the lower 
pan 94 is suHfoienfly wide to allow the product to be spread thinly on the frays. The dnve 
mechanism shown in Figure 6 may .bus be s*ed for relocating .he lower pan 84 bu« 
may otherwise general* have componente as shown in Figure 2 and discussed above 
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Supports 60 and 58 thus .upper, me tower pan 94 ,n .he same manner M these 
Lents supported the pan 44 shown in Figure 2. Another pair o. pivota, supports 90. 

Zcttve pan 96. 94. and thus may even, distribute seasoning on the product, as shown 

i0 single dhve una as shown in Ffcuna 6 may thus move the product through an 
entire seasoning opera.-. The we*h. o. me .ray 96 in combination with seasoning , .ray 

L JL me vibration and Knocalng. A counted 66 aa shown ,n F.gur.2 ,hu 
11. be proved tor ,e seasoning system as shown in Figure 6, since the we,gh. . 
th6 tray 96 may provide par. or a„ ot the purpose se„ed by ,e »~ 
,„„ 5 e skilled in the art will appreciate .ha., i. desired, me spray nozzles 103 and *. 

of the upper and lower trays were substantially equal. 

M ft. Product travels to ft. right in me upper pan 96. H depth is measured by me 
ultr asonic sensor 108 or other suKable volumetric measuring device. This volume depth. 

r instantaneous volume o, me product being handled b, .he s„em a. ft. loca^n o 
esensorThisvo,ume,n,measuremen.maybecompared t o,hevolumeregu,redy,e 

ca e „ omer downs«ream equipmen, 40. and fte pn.pod.nal gale 97 automate » 
elated .o mee. ,he system requirements. The product volume de.erm,na„on also 
plably determines me amount C spray * required, and me required amoun. o, 

Se9SOn ;Luh,ed oi, may be proved in header ,02 and sprayed „om h jWr- 
lles 104 Auger 106 applies seasoning to seasoning .ray 100 which debutes 

Tplrably fixed .o .he ny 96 and .hu, moves relate to <ra, 94. A relatively shod 
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spacing o, from 1/8 inches to V, inches, and preferab,, aboo. 1/4 ^verttoa,* 
separa.es .he lower surface o. p.a.e 98 and me upper supporting surface of ft. .ray 94. 
The mechanism 98 ,hus toms fte chips upside down, so .ha, .he underside of a ch,p now 
oecomes die top o, .he chip whfch ma, be sprayed from nozzles 103 fed Py header m 
wi.h seasoning being app.ied from seasoning .ray 112 suppiied by auger 114. The 
deflector 98 mus causes .he produc. ,o be fumed over, exposing .he unseasoned site. 
The produc. is conveyed .o .he .eft on .he lower pan 94. where me exposed side ,s .hen 

oiled and seasoned. In m oning »ys,em. oil spray may ihus be applied in Wo 

dineren. areas so M ft. cx,mbina,ion of season^ slage 1 and seasonmg stage 2 
effectively season bolh sides of .he chip. F* seasoned product is men ready .0 be 
delivered to downstream equipment 40. such as scale or packaging equipment 0,1 spray 
and seasoning augers may be au.oma.lca„y adjusted to meeflhe desired retirements or 
bo.h .he upper fray 96 and .he lower bay 94. wi.h control signals provided by a control 

panel 1 50 with a computer 1 56. 

The seasoning system 1 1 as shown In Fkjure 6 uflllzes Inherent advantages of a 
hortzonta, mofion conveyor and a specify designed seasoning pan. as discussed betow. 
t0 convey me seasoning to .he product. The enflre seasoning module 11 may be 
packaged as a single unit whch .akes up lime space. The desired horizon.al mobon 
eliminates seasoning build up. which in .urn eliminates me need for an addfliona, drwe 
mechanism. whi,e allowing me seasoning module to be easily removed tor cleamng 

The deflector 98 thus caused .he 1 80 degree .urn loops the product over so that a 
second applicafion of seasoning can be applied to me ofher s«e of me chip. To make .he 
turn accurately, me produc. has a thin cross secflon, and .hus .he use of w«e pans are 
important to provide a small bed depth of product to obtain even dispersion. Linear mobon 
conveyors are particulady well suited for making me ton, with a relatively simple deflector 
98 Bel, conveyors do no, allow .he product to be accurate* .urned and .herefore 
turn over a high percen.age of the chips. Vibratoty conveyors could be used instead o. 
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,i„ear motion conveyor,, but vibratory conveyors tend to build up with seasoning. If 
desired hood or hat 160 as shown in Figure 6 may be provided over the top of the trays 
94. 96 to prevent any product from falling onto the trays and protecting the product as t 
moves through the seasoning operation. 

As shown in Figure 6. the upper and lower product trays move the goods ,n a 
reverse direction, and both product trays are powered by the same drive mechanism, in 
iess desired embodiments, a separate drive mechanism may be provided for each of the 
product trays, which would allow the seasoning product to move in the same direction 
along the saaaoning system. Nevertheless, the product deflector would still be used for 
inverting the product as it passed off the upper product tray end was input to the lower 
product tray. The seasoning system 1 1 as shown in Figure 6 has substantial advantages 
in that no rotating drum is necessary to season the food product, 

Until this point, the seasoning pan. 32, 1 00. 1 1 2 as shown in Figures 1 and 6 could 
each be understood as being a simple rectangular pan attached to the tespective product 
pan The preferred embodiment of the invention achieves more even distribution of 
seasoning over the product by using a more complex seasoning pan. such as that 
depicted in Figure 7 or as discussed below tor alternate embodiments. To prevent 
seasoning from breaking up into small bunches with void areas between the bunches, the 
auger 102 preferably deposits the seasoning on an inverted v-shaped downwardly and 
longitudinally inclined seasoning deflector 108 wh*h preferably has two triangular-shaped 
sides 1 1 6 each sloping both in the forward or longitudinal direction and toward one of the 
sides of the seasoning ttay floor 122. The wo .rtangular sides 116 of the deflector 108 
meet along ridge line 1 28. which is preferably alined with the central axla 1 26 of both the 
seasoning tray and the product tray. The seasoning Iray 123 thus has a supporting floor 
,22 conventional skies 100. 120 and upstream end 1 19. which are simplistic* shown 
in Figure 6 The Iray 1 23 provides for a -curtain- of seasoning to be applied on the product 
moving along the product Iray 96 by using .he combination of dividing deflector 108 and 
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an inclined angle discharge edge 124. The bias cut 124 in the seasoning pan floor 122 
and deflector 108 evenly and untformly distribute seasoning on the product mov.ng in the 

product tray, such as tray 96 shown in Figure 7. 

The seasoning tray 1 23 is secured to and thus reciprocates with the product tray 96. 
The bias cut 124 is preferably angled at from about 30 degrees to about 60 degrees 
relative to the axis 126. The seasoning tray as shown in Figure 7 thus achieves quality 
dispersion of seasoning by preventing seasoning stratification. 

A suitable tray may be approximately 36 inches wide, and may be able to rel.ably 
season product at the rate of one or two thousand pounds of seasoned product per hour. 
The higher capacity system with rotating drums as shown in Figure 1 may be able to 
handle in excess of four thousand pounds or more of product per hour. 

The seasoning system as disclosed herein may benefit from improved flow leveler 
technology for obtaining a uniform height of product moving along the product conveyor, 
such as that disclosed in U.S. Application Serial Number 09/251 ,51 6 filed on February 17, 
199 9 The trays may be removably attached to the drive mechanism by a qu.ck 
damp/release mechanism, as disclosed in U.S. Patent 5,794.757. The linear motion 
conveyor system offers additional accumulation capacity which allows for continuous 
seasoning runs to accommodate intermittent downstream equipment shutdown. A l.near 
motion conveyor with a preferred accumulator feature is disclosed In U.S. App.icat.on 
Serial Number 09/235,971 filed on January 22. 1999 and hereby incorporated by release. 

The seasoning system of the present invention allows the equipment to be 
automatically and efficiently operated since the volume of product in the system may be 
easily determined at any desired location. The linear motion conveyor system thus 
provides for a reliable product volume determination being handled by the system at any 
point which directly relates to the area of the product desirably covered by the season.ng. 

" With respect to the trays 14 and 28 as shown in Figure 1, it should thus be 
understood that the tray 1 4 along its entire length may have a semi-circular configuration. 
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so that the rounded tray fits over a rotating drum with a slightly larger diameter, with the 
drum 16 both rotating and reciprocating. In tray 28 as shown for the module 35 may be 
a flat bottom tray since the drum 36 does not reciprocate with the tray 28. In either tray 
design, the elevation of the uppermost product being moved along the tray represents the 
5 depth of the product, and thus allows the sensors 26, 34. 108, 110 to effectively measure 
the volume of the product being conveyed. Measuring the volume with these sensors is 
highly reliable compared, for example, to measuring volume of product moving on a belt 
conveyor, since the product on belt conveyors may have high peaks and valleys and not 
be leveled out In a manner inherent in a linear motion conveyor. Moreover, measurement 
I o of depth of the product moving along a linear motion conveyor is a much more accurate 
indication of product volume than when product is conveyed on a vibratory conveyor, since 
the travel rate of product along a vibratory conveyor varies significantly compared to the 
substantially uniform travel rate commonly associated with linear motion conveyors. 

Those skilled in the art should appreciate that the seasoning module 35 could 
! s incorporate a lineariy reciprocated tumble drum similarto tumble drum 1 6 as shown for the 
mixing module 15. This latter embodiment would be desirable since the module 15 as 
shown in Figure 1 is a single assembly which performs its desired function on the product 
at a constant level, while the inclined tumble drum 36 inherently has a discharge lowerthan 
its input. The product drop in vertical height required by some equipment, such as tumbler 
20 36, may affect the overall height of the installed food process handling system, particularly 
in applications where the processing plant has a limited ceiling height. The tumble drum 
36 may mix chips and sealing at a higher flow through capacity than a horizontal 

reciprocating tumble drum. 

Figure 8 discloses an alternate embodiment of a seasoning tray 1 30 for uniformly 
25 depositing seasoning on product moving along tray 94 in the direction shown. As with the 
previously disclosed embodiment, the tray 1 30 may be rigidly secured to the linear motion 
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tray 94. and thus is driven by the conveyor drive mechanism previously disclosed. The 
seasoning tray 130 may thus be supplied with seasoning from auger 1 14. 

As shown in Figure 9, the seasoning tray includes a planar floor 132, a side 134, 
and an angled reinforcing member 136. As shown In Figure 9. the supporting surface 138 
of the floor 132 of the seasoning tray may be inclined at a selected angle 140 relative to 
a horizontal plane, Figure 8 depicts that the back surface 134 of the seasoning tray is 
inclined at a selected angle 135 with respect to a line perpendicular to the movement of 
product along the tray 94. By selectively controlling the angles 1 35 and 1 40, the seasoning 
may be uniformly distributed across the width of the tray 94. Preferred angles 140 and 1 35 
will depend upon the type of seasoning, stroke of the conveyor 94, and other factors. In 
most applications, the angle 140 will be less than 10 degrees, and the angle 135 will be 
less than about 20 degrees. The angle of discharge edge 137 with respect to the back 
plate 134 may be from about 10 degrees to about 30 degrees. 

Figure 10 depicts another embodiment of a seasoning system 13 according to the 
present invention which is similar in some respects to the embodiment shown in Figure 6. 
Accordingly, components not discussed here and with respect to Figure 10 will serve the 

purpose discussed above. 

Chips are fed to the upper tray 96 from an upstream conveyor which preferably 
includes a proportional gate 97 which may be controlled by drive motor 91. Sensor 108 
senses the depth of the product on tray 96. The conveyor which contains the proportional 
gate 97 is preferably a linear motion conveyor as described herein. Support arm 142 
interconnects the linear motion conveyor with the seasoning tray 144 which supplies 
seasoning to product moving along the tray 96. If an oil spray is desired, the support arm 
142 may also support the header 102 which includes a plurality of spray nozzles 104. 
Similarly, the support 146 interconnects the linear motion conveyor with the seasoning tray 
148 which supplies seasoning to product moving along the tray 94. Oil from header 110 
may be sprayed onto the chips on tray 94 by one or more spray nozzles 103. An 
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advantage of the seasoning system 13 compared to the seasoning system 6 is that the 
seasoning trays 144 and 148 may have a relatively small width of three or four inches yet 
reliably supplies seasoning to the product moving along the trays 96. 94 which are thirty 

inches or more in width. 

Figure 1 1 depicts the seasoning tray 144 in greater detail. Seasoning is supplied 
to the tray 144 from an auger 106. The seasoning tray 144 includes a planar floor 162, a 
backplate 164, and strengthening roof plates 166 and 168. Roof plates 166 and 168 are 
one form of a hood which protects the seasoning moving along the seasoning tray floor. 
As shown in Figure 1 1 . hole 1 70 may be provided in the backplate 1 64 for reducing the 
weight of the tray and facilitate cleaning. A seasoning tray with floor 162, backplate 164. 
and plates 166 and 168 may be formed from stainless steel sheet metal which is bent to 
obtain the desired configuration. Alternatively, welding can be used to fabricate the 
seasoning tray. 

If desired . seasoning from the auger 1 06 may first be centralized with respect to the 
floor 162 by block 172 which provides planar surfaces 174 and 176 which meet along 
valley line 1 78 to centralize the product being deposited on the seasoning tray. Although 
a block 1 72 is depicted, those skilled in the art will appreciate that the centralizer may also 
be formed from sheet metal, if desired to reduce weight. 

Referring again to Figure 10. it should thus be understood that the seasoning tray 
144 will be reciprocated with the upstream linear motion conveyor, and thus moves in the 
direction indicated in Figure 1 1 . The angled edge 1 82 of the tray floor 162 thus results in 
a "curtain" of seasoning being deposited on the chips moving along the product tray. As 
shown in Figures 10 and 11. the tray floor 162 may have a width of. for example, 3.5 
inches, although the length of the tray floor 1 62 is thirty inches or more, depending on the 
corresponding lateral width of the tray 96. A similar seasoning tray 148 is provided for 
providing a curtain of seasoning on product moving along the tray 94. 
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Figure 12 depicts a modification of the seasoning tray shown in Figure 11. 
Seasoning which drops off the angled edge 182 thus falls on the plate 184 which may be 
positioned, for example. 3/4's of an inch below the plate 182. Support 188 interconnects 
the floor 1 82 with the lower floor 1 84. Seasoning thus drops off the inclined edge 1 82 onto 
the plate 184. then drops off the inclined edge 188 of plate 164 onto the product. If 
desired, a plurality of tiers may thus be provided so that seasoning drops onto the lower 
plate and is more evenly distributed before dropping onto the product tray. 

A further modification to the seasoning tray as shown in Figure 13. In this 
modification, a substantially vertical dispenser plate 1 90. which in some embodiments may 
be inclined rather than vertical, is positioned below the floor 162 and supported by a 
plurality of brackets 192 which interconnect the floor with the plate 190. Seasoning thus 
drops off the edge 182 and falls onto the upper edge 194 of the dispersion plate 190. so 
that some seasoning fall on the left side of the plate 190 while other seasoning falls on the 
right side of the plate 190. Multiple dispersion plates positioned at different levels or 

elevations could be provided, if desired. 

Yet another modification of the seasoning tray as shown in Figure 14. where product 
drops off the inclined edge 1 82 of the planar floor 1 62 and falls onto the dispersion bar or 
rod 194. Dispersion bar 194 is supported from the seasoning tray by the supports 192. 
and has an inclined axis 1 96 which is parallel with the inclined edge 1 82. Product thus falls 
off the edge 182 down to the rod 194. some seasoning drops off the left side of the 
dispersion bar 194 while other seasoning drops off the right side of the rod 194. The 
dispersion bar may alternatively be an elongate member having a different cross sectional 
configuration. An elongate dispenser bar having triangular cross sectional configuration, 
with the apex of the triangle dividing seasoning to the left side and the right side of the 
dispersion bar, is thus also contemplated by the present invention. 

Figure 1 5 depicts yet another embodiment of a seasoning tray which is similar to the 
Figure 12 embodiment, except that the plate 184 is replaced with plate 213 which has a 
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sinusoidal shaped front surface 210 and a similarly shaped rear surface. The purpose of 
the sinusoidal surfaces is to further insure that seasoning is uniformly distributed on the 
product It must be remembered that the tray floor 162 is reciprocating in the direct,on 
shown in Figure 11. The surfaces 212 and 214 of the front surface 210 and similar 
surfaces of the back surface of the tray thus engage product as it drops off tray 162 to 
propel some of the seasoning in angled direction to further insure good distribute of 

seasoning on the chips. 

Figure 16 is still another embodiment of a seasoning tray 144 according to the 
present invention which is similar to the Figure 1 1 embodiment. Seasoning drops off the 
.nclined edge 1 82 of the floor 162 and onto the shaft 224, which is rotated by drive motor 
216 The drive motor and the seasoning tray 144 may be interconnected by suitable 
support 218. Two or more brackets 192 may support guide sleeves 220 and 222, which 
thus acts as simplistic bearings for the rotating shaft 224. Figure 1 6 also depicts that the 
shaft 224 has a plurality of grooves 226 therein. As seasoning drops off the inclined edge 
182 some of the seasoning drops onto the shaft and then drops onto the product, while 
other seasoning falls in one of the grooves 226. Since shaft 224 is rotating about axis 226. 
seasoning which falls within the grooves gets "propelled" by the motion of the rotating 
shaft, thereby again insuring that seasoning is reliably distributed on the product. 

It should be understood that the seasoning trays as shown on Figures 11-16 may 
be used in the seasoning system as shown in Figure 10, and also may be used as the 
seasoning tray which supplies seasoning to the product within the inclined tumble drum 36 
as shown in Figure 1 . Both the seasoning trays and the product trays as disclosed herein 

may be configured for easy cleaning. 

As an alternative to the deflector 108 as shown in Figure 7. an alternate deflector 
may be a single sheet metal sheet which is both inclined downwardly and extends between 
the sides 100 and 120. The single sheet metal deflector may thus have a trailing end 
which engages the side 1 20 and a leading end which engages the side 1 00. This alternate 
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deflector insures that seasoning is reasonably distributed along the width of the seasoning 
tray between the sides 100 and 1 10. so that it may continue along the seasoning tray to 

drop off the inclined edge 124. 

Referring now to Figure 17. another seasoning system 310 according to the present 
invention includes a linear motion conveyor 312, a seasoning module 314. and preferably 
another linear motion conveyor 332 and optionally still another linear motion conveyor 334. 
Those skilled in the art will appreciate that each of the conveyors 312 and 334 may 
alternatively be a belt conveyor or a vibratory conveyor. The conveyor 332 alternately 
could be a vibratory conveyor. As shown in Figure 17. sensor 26 as previously described 
may be used to measure the depth of the product in the tray and thus volume of product 
moving into the seasoning module 314. The entire operation may be regulated by an 
operator control panel 1 50. If desired, one or more other product volume sensors can be 
provided in a system for measuring the flowing product at any desired place leading up to. 
within, or downstream of the seasoning module. 

As shown in the Figure 17. the food product is discharged from conveyor 312 and 
into guide shoot 31 6 for moving through the seasoning module 314. The seasoning may 
be supplied by a seasoning supply unit 318. with seasoning being fed by a flow line 320 
to seasoning tray unit 324. and by a flow line 322 to a similar seasoning tray 326. 
Preferably the seasoning trays 324 and 326 thus move with the tray 332. Each seasoning 
tray may be constructed according to any of the previously described embodiments. The 
discharge from each seasoning tray preferably is pushed under a relatively low pressure 
of less than 1 0 psi by an elongate air knife 328, 330. The air supplied tubes 328 and 330 
thus gently blow the seasoning onto the chips as they pass through the seasoning unit. 
The seasoned food product may than be conveyed by one or more conveyors to 
25 downstream equipment, such as bagging equipment 338. 

Referring to Figure 18. the flow lines 320 and 322 from the seasoning unit 318 are 
better shown supplying to the seasoning trays 324 and 326. The guide shoot 316 is 
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depicted, end the mechanical interconnection of each seasoning tray 324. 326 w«h the 
conveyor 332 can be better understood 

The seasoning system as shown in Figures 17 and 18 thus allows the seasoning 
prod ud to free fall" by gravis through the seasoning unit 314, with the seasoning ideally 
uniformly coaling bom aides of each chip. Figure 17 also discloses a suitable air 
recirculate system 370. including a fan. blower or compressor 372 which outputs air 
along line 374 to the lines 328, 330. Air is thus withdrawn from the seasoning unit 314 
through suction line 376. and is then lUtered by filter unit 378. Filtered seasoning may be 
output from unit 378 by a supply line 380. The embodiment as shown in Figure 17 and 
18 thus offers the possibility of uniformly coating chips and other food products with a 
seasoning, with the seasoning system being relatively simple and having a high throughput 
rate Those skilled In the art will appreciate that some food products may have sufficient 
oil or otherwise be naturally attracted to seasoning, such that the food product may be 
directly fed into the seasoning system of the present invention For other food produols. 
a conventional spray unit may be provided upstream from the seasoning unit for lightly 
coating the food product with an oil spray to belter attract the seasoning to the food 
product In a suitable application, the air lines 228. 230 may be positioned approxrmately 
2 8 inches from the top of the enclosure 314. Accordingly, those skilled will apprecate 
that the seasoning units 314 may be relatively compact, simple, and highly ratable. 

Figure 1 9 discloses yet another embodiment of a seasoning system 360 'according 
,o the present invention. Senors 26 and linear motion conveyors 312, 332 and 334 may 
be similar to the system shown in Figure 17. with the output from the seasoning system 
similarty going to the downstream equipment, such as baggers 338. In Figure 19. 
enclosure 340 is provided wrth a modified guide shoot 342. which includes an internal plate 
344 which initially guides the chips, so that the chips slide down ramp surface 346 as a 
lever Another guide sheet, such as sheet 348 with ramp surface 350. is providing for 
allowing the chips to fall off the ramp surface 346 and expose the other side of each ch,p 
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as i. slidesdown the ramp surface 350. While sliding down .he ramp surface 346. one „de 
f each chip may he seasoned from seasonin 9 tray 352. and while sliding down me ramp 
surface 350. .ha other side of each chip may be seasoned from .he seasoning ,ay 354. 
Seasoning is suppiied to the tray, 352 and 354 by now Unas 320 and 322 as pre.ousiy 
Zed The Lege of .he sysfem as shown in F*ure ,. is tna, the food preset 
is more genriy bandied compared ro .he ambodimen. shown in Figure 1 7 . A ^advantage 
of ,he Figure 19 embodiment, however, is that the same size seasoning unit has a much 
Lr throughput rate, a deaired. air We, 328 and 330 as shown in Figure ,7 opfionall, 
may be used in the Figure 1 9 embodiment 

Each of the conveyor trays discussed above was disdosed as being a 
a horizontal tray or pan floor. If desired, one or more of .he frays could be inCned to 
elevate .he food product between the receiving end and the discharge end of fhe conveyor 
tray using the linear motion Mined conveyor techndogy as diseased in U.S. Appl,ca„on 
Serial Number 09/576.013 filed on May 23. 2000. 

„ should also be noted that the procedure according to the present mvenhon or 
guality fesfing is reiatively simple, and reguires on* a percentage input into .he computor 
56 for the. product line and recipe. QuaKy testing as disdosed herem ha, „gn,fican 
advantages compared to a system using a weight-based standard. Volume-basad 
samples provide significant benefits, since .he varying product density doe, no. effete 
voiume calculation. According to me present invention, volume-based samples are taken 
and are compared to -standard- samples since the volume-based method is ample and 
yield, me best result,. AJtemafively. accurate product denaity meatmen* could be 
lined on a periodic or preferabty a real time basis which, in conjunction with gua„ty 
eo^ sample, .Ken by a weigh, basis, may be compared with -,.an ard samples. 
Venous modification, to the seasoning system and to the method as d*cto 

the invention has thus been described in detail for these embod,men„. ,, should be 
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understood that this explanation is for illustration, and that the invention is not limited to 
these embodiments. Alternate components and operating techniques will be apparent to 
those skilled in the art in view of this disclosure. Additional modifications are thus 
contemplated and may be made without departing from the spirit of the invention, which 
is defined by the claims. 
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